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(54) CYLINDER-HALTED ENGINE CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively prevent 
torque shocks in changing over an engine between 
an operation on its full cylinders and an operation 
with its cylinders halted. 

SOLUTION: In order to prevent torque shocks in 
changing over an engine from an operation on its full 
cylinders to an operation with its cylinders halted, an 
electronic air control valve(EACV) is opened as well 
as an injection quantity Ti and ignition timing 0IG are 
controlled on the basis of an actual intake back 
pressure Pb detected by a detector means. Since the 
use of an actual intake back pressure Pb at transition 
in the changeover complexes proper control, an 
injection quantity Ti and ignition timing 0IG are 

controlled on the basis of a predicted intake back pressure Pb stored in advance at a 
shifted position precedent to the changeover point by a delay period B. That shifted point 
is returned to the original control using an actual intake back pressure Pb when the actual 
intake back pressure Pb becomes equal to the predicted intake back pressure Pb after the 
completion of the changeover. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control unit for preventing generating of a 
torque shock especially at the time of a change-over of all cylinder operations / partial cylinder 
operation about the gas column pause engine equipped with the gas column pause device which 
switches all cylinder operations that operate all of two or more gas columns, and the partial cylinder 
operation which stops actuation of a part of said gas column. 
[0002] 

[Description of the Prior Art] The technique of preventing generating of a torque shock at the time of 
a change-over of all cylinder operations / partial cylinder operation is well-known by JP,63-21812,B 
and JP,62-103430,A. 

[0003] Drawing 14 shows change of the engine torque to change of throttle opening about the time 
of all cylinder operations and partial cylinder operation. Since the throttle opening and the engine 
torque of all cylinder operations and partial cylinder operation are in agreement, what was indicated 
by said JP,63-21812,B has avoided generating of a torque shock on the intersection a of both Rhine 
by switching all cylinder operations and partial cylinder operation by the operational status 
corresponding to said a points, so that clearly from this drawing. 

[0004] Moreover, what was indicated by said JP,62-103430,A has avoided generating of a torque 
shock by controlling throttle opening in b points and c points of drawing 14 so that the engine torque 
at the time of all cylinder operations and the engine torque at the time of partial cylinder operation 
may be in agreement to the same accelerator opening. 
. [0005] 

[Problem(s) to be Solved by the Invention] However, some which were indicated by said JP,63- 
21812,B have the problem which can switch all cylinder operations / partial cylinder operation only 
by the specific operational status whose engine torque at the time of all cylinder operations and 
partial cylinder operation corresponds. Moreover, since what was indicated by said JP,62-103430,A 
is in the response of inhalation-of-air negative pressure to change of throttle opening even if it tends 
to control throttle opening and tends to avoid generating of a torque shock at the time of a change- 
over of all cylinder operations / partial cylinder operation, there is [ a problem that it is difficult to 
fully avoid generating of a torque shock ]. 

[0006] This invention was made in view of the above-mentioned situation, and aims at preventing 
effectively generating of the torque shock at the time of a change-over of all cylinder operations / 
partial cylinder operation. 
[0007] 

[Means for Solving the Problem] In addition to the time of a change-over of all cylinder operations / 
partial cylinder operation, a control means controls engine power by invention indicated by claim 1 
based on the inhalation air content detected with the inhalation air content detection means. At the 
time of a change-over of all cylinder operations / partial cylinder operation, a control means is 
replaced with the inhalation air content detected with said inhalation air content detection means, and 
controls engine power based on the prediction inhalation air content set up beforehand. Thereby, 
engine power can be controlled the optimal to the transient between all cylinder operations and 
partial cylinder operation, and generating of a torque shock can be avoided. 
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[0008] In addition to the time of a change-over of all cylinder operations / partial cylinder operation, 
a control means controls throttle opening by invention indicated by claim 2 according to all cylinder 
operations and partial cylinder operation. At the time of a change-over of all cylinder operations / 
partial cylinder operation, a control means amends throttle opening so that the response delay of an 
inhalation air content may not arise. Thereby, engine power can be controlled the optimal to the 
transient between all cylinder operations and partial cylinder operation, and generating of a torque 
shock can be avoided. 
[0009] 

[Embodiment of the Invention] Hereafter, it explains based on the example of this invention which 
showed the gestalt of operation of this invention to the accompanying drawing. 
[0010] The top view of the engine with which drawing 1 - drawing 10 show the 1st example of this 
invention, and drawing 1 was carried in the car, The outline block diagram of an inhalation-of-air 
system and drawing 3 drawing 2 R> 2 The top view of the cylinder head of a right bank, Drawing 4 
the operation explanatory view of a trigger, and drawing 6 for the important section enlarged 
drawing of drawing 3 , and drawing 5 The 1 st minute Fig. of a flow chart, Drawing 7 R> 7 is a graph 
with which in the 2nd minute Fig. of a flow chart, and drawing 8 the timing diagram at the time of 
all cylinder operation -> partial-cylinder-operation change-overs and drawing 9 show the timing 
diagram at the time of a partial-cylinder-operation -> all change-over [ cylinder operation ], and 
drawing 10 shows fluctuation of an air- fuel ratio. 

[001 1] The engine E longitudinally carried in the car-body anterior part of an automobile as shown 
in drawing 1 is a V type six cylinder engine, and is the right bank BR. ** 1 cylinder CI, ** 2 
cylinder C2, and ** 3 cylinder C3 While having, it is the left bank BL. ** 4-cylinder C4, ** 5- 
cylinder C5, and ** 6-cylinder C6 It has. At the time of the low loading of Engine E, it is the right 
bank BR. ** 1 cylinder CI, ** 2 cylinder C2, and ** 3 cylinder C3 Operation is stopped and it is the 
left bank BL. ** 4-cylinder C4, ** 5-cylinder C5, and ** 6-cylinder C6 Partial cylinder operation to 
operate is performed and they are ** 1 cylinder CI - ** 6-cylinder C6 at the time of the heavy load 
of Engine E. All cylinder operations that operate all are performed. 

[0012] As shown in drawing 2 , they are # 1 cylinder CI - # 6-cylinder C6. The throttle valve 3 by 
which a closing motion drive is carried out with the actuator 2 which consists of a pulse motor is 
formed in the inhalation-of-air path 1 which stands in a row. EACV5 which controls the flow rate of 
the supplementary air which bypasses this throttle valve 3 is formed in the bypass path 4 which 
connects the upstream and the downstream of a throttle valve 3. 

[0013] oil pressure POIL of the oil in which the oil pump 41 mentioned later carries out the 
regurgitation An oil pressure detection means SI to detect from — with a signal oil temperature TOIL 
of the oil in which an oil pump 41 carries out the regurgitation An oil-temperature detection means 
S2 to detect from - with a signal an engine-speed detection means S3 to detect an engine speed Ne 
from — with a signal It is inputted into electronic control unit U which the signal from inhalation-of- 
air negative pressure detection means S4 which detects the inhalation-of-air negative pressure Pb 
becomes from a microcomputer. Electronic control unit U is based on said oil pressure POIL, an oil 
temperature TOIL, an engine speed Ne, and the inhalation-of-air negative pressure Pb, and the 
opening of EACV5 and ignition plug 6 — are ignition timing and a fuel injection valve 7. — Fuel oil 
consumption and the actuation of solenoid valves 45i and 45e mentioned later are controlled. 
[0014] Next, it is based on drawing 3 and drawing 4 , and is the right bank BR. ** 1 cylinder CI, ** 
2 cylinder C2, and ** 3 cylinder C3 The structure of a valve gear is explained. 
[0015] it is shown in drawing 3 ~ as - right bank BR ** 1 cylinder CI, ** 2 cylinder C2, and ** 3 
cylinder C3 **** - although gas column pause device 11 — is prepared, respectively — since the 
structure is the same — as a representative — # 1 cylinder CI The gas column pause device 1 1 is 
explained. It connects with the crankshaft which is not illustrated and the cam shaft 12 arranged 
along with the longitudinal direction of the cylinder head is driven at 1/2 of the rotational frequencies 
of this crankshaft. Inhalation-of-air rocker-shaft 13i and exhaust air rocker- shaft 13e are supported in 
parallel by the right-and-left both sides of a cam shaft 12. 

[0016] Air inlet cam 14i and exhaust cam 14e adjoin, it is prepared in the cam shaft 12, and the cams 
15 and 15 for a pause of the pair which has only a base circle on both sides of these air inlet cam 14i 
and exhaust cam 14e are formed so that clearly from drawing 4 . While inhalation-of-air rocker- arm 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/28/2006 



JP,10-103097 3 A [DETAILED DESCRIPTION] 



Page 3 of 7 



16i and the rocker arms 17 and 17 for a pause of the pair located in the both sides are supported 
pivotably by inhalation-of-air rocker-shaft 13i free [ rocking ] and roller 18i which can contact said 
air inlet cam 14i is prepared in the end face of inhalation-of-air rocker- arm 16i, the rollers 19 and 19 
which can contact the cams 15 and 15 for a pause are formed in the end face of the rocker arms 17 
and 17 for a pause. And the tip of the rocker arms 17 and 17 for a pause of a pair is # 1 cylinder CI. 
The stem end of the inlet valves 20i and 20i of a pair is contacted. 

[0017] The 1st two piston 21 and 21 each, the 2nd piston 22 and 22, and stopper pins 23 and 23 are 
supported free [ sliding ] inside the cylinder hole which penetrates inhalation-of-air rocker- arm 16i 
and the rocker arms 17 and 17 for a pause of a pair on the same axle. The 1st piston 21 and 21 is 
arranged back to back inside the cylinder hole of inhalation-of-air rocker-arm 16i, and is driven in 
the direction which deserts mutually with the oil pressure supplied from oilway 24i formed in the 
interior at inhalation-of-air rocker-shaft 13i. The 2nd piston 22 and 22 of the pair arranged on the 
outside of the 1st piston 21 and 21 is movable in between the connection location over the cylinder 
hole of inhalation-of-air rocker-arm 16i, and the cylinder hole of the rocker arms 17 and 17 for a 
pause, and the deconcatenation locations extruded by the cylinder hole of the rocker arms 17 and 17 
for a pause from the cylinder hole of inhalation-of-air rocker-arm 16i. The stopper pins 23 and 23 of 
the pair of the 2nd piston 22 and 22 which has been arranged further outside and contained in the 
cylinder hole of the rocker arms 17 and 17 for a pause are energized in the direction which contacts 
the 2nd piston 22 and 22 by springs 25 and 25, respectively. 

[0018] The 1st two piston 21 and 21 each, the 2nd piston 22 and 22, and stopper pins 23 and 23 are 
supported free [ sliding ] inside the cylinder hole which penetrates exhaust air rocker- arm 16e and 
the rocker arms 17 and 17 for a pause of a pair on the same axle. The 1st piston 21 and 21 is 
arranged back to back inside the cylinder hole of exhaust air rocker-arm 16e, and is driven in the 
direction which deserts mutually with the oil pressure supplied from oilway 24e formed in the 
interior at exhaust air rocker- shaft 13e. The 2nd piston 22 and 22 of the pair arranged on the outside 
of the 1st piston 21 and 21 is movable in between the connection location over the cylinder hole of 
exhaust air rocker- arm 16e, and the cylinder hole of the rocker arms 17 and 17 for a pause, and the 
deconcatenation locations extruded by the cylinder hole of the rocker arms 17 and 17 for a pause 
from the cylinder hole of inhalation-of-air rocker-arm 16i. The stopper pins 23 and 23 of the pair of 
the 2nd piston 22 and 22 which has been arranged further outside and contained in the cylinder hole 
of the rocker arms 17 and 17 for a pause are energized in the direction which contacts the 2nd piston 
22 and 22 by springs 25 and 25, respectively. 

[0019] Migration of the 2nd piston 22 which joins together or cancels [ joint ] inhalation-of-air 
rocker-arm 16i and exhaust air rocker-arm 16e at the rocker arm 17 for a pause is regulated by the 
trigger 27 which is interlocked with rocking of inhalation-of-air rocker-arm 16i and exhaust air 
rocker-arm 16e, and moves. That is, when the 2nd piston 22 is in the connection location shown in 
drawing 5 (A), a trigger 27 is the 1st stop slot 21 1 of the 1st piston 21. It was engaged, and migration 
of this 1st piston 21 is regulated, therefore the 2nd piston 22 is also fixed to said connection location, 
if the lift (rocking to the direction which opens inlet-valve 20i and exhaust valve 20e) to the valve- 
opening direction of inhalation-of-air rocker-arm 16i and exhaust air rocker- arm 16e reaches a 
trigger blank lift - a trigger 27 - the direction of an arrow head - retreating - the 1st stop slot 21 1 
of 1st piston 21 — from — it breaks away and 1st piston 21 - will be in a movable condition. 
Moreover, when the 2nd piston 22 is in the deconcatenation location shown in drawing 5 (B), a 
trigger 27 is the 2nd stop slot 212 of the 1st piston 21. It was engaged, and migration of this 1st 
piston 21 is regulated, therefore the 2nd piston 22 is also fixed to said deconcatenation location, if 
the lift to the valve-opening direction of inhalation-of-air rocker-arm 16i and exhaust air rocker-arm 
16e reaches a trigger blank lift - a trigger 27 — the direction of an arrow head - retreating — the 2nd 
stop slot 212 of 1st piston 21 — from — it breaks away and 1st piston 21 — will be in a movable 
condition. 

[0020] In addition, in drawing 3 , the oilways 26i and 26e prepared in inhalation-of-air rocker-shaft 
13i and exhaust air rocker-shaft 13e are oilways which refuel an oil tappet. 

[0021] When oil pressure is not supplied to oilway 24of inhalation-of-air rocker-shaft 13i i by the 
above-mentioned configuration, the 2nd piston 22 and 22 of the pair energized by the resiliency of 
springs 25 and 25 is in the connection location shown in drawing 5 (A), and has combined 
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inhalation-of-air rocker-arm 16i with the rocker arms 17 and 17 for a pause of a pair at one. 
Therefore, if inhalation-of-air rocker-arm 16i which made roller 18i contact air inlet cam 14i 
prepared in the cam shaft 12 rocks to the circumference of inhalation-of-air rocker-shaft 13i, the 
rocker arms 17 and 17 for a pause of the pair combined with it and one will rock, and the closing 
motion drive of the inlet valves 20i and 20i will be carried out. When inlet valves 20i and 20i carry 
out a lift, the rollers 19 and 19 of the rocker arms 17 and 17 for a pause desert the cams 15 and 15 for 
a pause which consist of a base circle. 

[0022] When oil pressure was supplied to oilway 24of inhalation-of-air rocker-shaft 13i i and 
inhalation-of-air rocker-arm 16i rocks even a trigger blank lift triggers 27 and 27 ~ the 1st stop slot 

211 and 211 Separate, and the 1st piston 21 and 21, the 2nd piston 22 and 22, and stopper pins 23 
and 23 resist springs 25 and 25, and move to the location of drawing 5 (B). from — The 2nd piston 

22 and 22 arrives at a deconcatenation location, and connection to inhalation-of-air rocker- arm 16i 
and the rocker arms 17 and 17 for a pause is canceled. Consequently, the rocker arms 17 and 17 for a 
pause which made rollers 19 and 19 contact the cams 15 and 15 for a pause which rocking of 
inhalation-of-air rocker-arm 16i was no longer transmitted to the rocker arms 17 and 17 for a pause, 
and were equipped only with the base circle stop rocking, and inlet valves 20i and 20i are held at a 
clausilium condition. 

[0023] When oil pressure was extracted from oilway 24of inhalation-of-air rocker- shaft 13i i and 
inhalation-of-air rocker-arm 16i rocks even a trigger blank lift triggers 27 and 27 — the 2nd stop slot 

212 and 212 Separate and the 1st piston 21 and 21, the 2nd piston 22 and 22, and stopper pins 23 and 

23 move to the location of drawing 5 (A) by the resiliency of springs 25 and 25. from — The 2nd 
piston 22 and 22 arrives at a connection location, and inhalation-of-air rocker-arm 16i and the rocker 
arms 17 and 17 for a pause are connected. Consequently, rocking of inhalation-of-air rocker-arm 16i 
comes to be transmitted to the rocker arms 17 and 17 for a pause, and the closing motion drive of the 
inlet valves 20i and 20i is again carried out with rocking of inhalation-of-air rocker-arm 16i. 
[0024] As mentioned above, although actuation of inlet valves 20i and 20i was explained, since 
actuation of exhaust valves 20e and 20e is also substantially the same, the overlapping explanation is 
omitted. 

[0025] The oil pump 41 driven with Engine E refuels the oilway 42 which stands in a row in the 
lubrication system of each part of engine E, the oilway 43 of gas column pause device 11— which 
stands in a row in Oilways 24i and 24e, and the oilway 44 which stands in a row in the oilways 26i 
and 26e of an oil tappet so that clearly from drawing 3 . Solenoid valves 45i and 45e are formed in 
the oilways 43i and 43e which branch to two forks from the oilway 43 prolonged from an oil pump 
41, and stand in a row in oilway 24of oilway 24i and exhaust air rocker-shaft 13e of inhalation-of-air 
rocker-shaft 13i e, respectively. It consists of a normally closed valve, if a solenoid is excited, it will 
open, and gas column pause device 1 1 — operates, and solenoid valves 45i and 45e are # 1 cylinder 
CI - # 3 cylinder C3. Actuation can be stopped. 

[0026] Next, an operation of the example of this invention equipped with the above-mentioned 
configuration is explained. 

[0027] Engine E Since the direction at the time of a heavy load is possible for operation with thermal 
efficiency higher than the time of low loading, The bank BL of right and left at the time of a heavy 
load, and BR # 1 cylinder CI - # 6-cylinder C6 All cylinder operations that operate all are 
performed. At the time of low loading, it is the right bank BR. ** 1 cylinder CI, ** 2 cylinder C2, 
and ** 3 cylinder C3 Operation is stopped and it is the left bank BL. ** 4-cylinder C4, ** 5 -cylinder 
C5, and ** 6-cylinder C6 By operating Aforementioned ** 4-cylinder C4, ** 5 -cylinder C5, and ** 
6-cylinder C6 Partial cylinder operation to which the rate of the load to pay is made to increase can 
be performed, and improvement in the thermal efficiency of Engine E can be aimed at as a whole. As 
for the field which performs partial cylinder operation in this example, let an engine speed Ne be the 
field of 1000 or more rpm and 3500 rpm or less. 

[0028] Next, the operation at the time of a change-over of all cylinder operation -> partial cylinder 
operation is explained, referring to the timing diagram of drawing 8 in drawing 6 and the flow chart 
of drawing 7 , and a list. 

[0029] It is the engine-speed detection means S3 at step SI first. If an engine speed Ne is detected 
and an engine speed Ne enters inside from from outside the field of 1000 rpm<=Ne<=3500rpm, it 
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will judge that the change-over conditions of all cylinder operation -> partial cylinder operation were 
satisfied, and a change-over command will be outputted at step S2. Then, it is the oil pressure 
detection means SI at step S3. And oil-temperature detection means S2 Oil pressure POIL of the oil 
in which an oil pump 41 carries out the regurgitation And oil temperature TOIL It detects and is oil 
pressure POIL. And oil temperature TOIL It is based and map retrieval of the change-over response 
time A (crank angle conversion) is carried out. That is, it is oil pressure POIL about the change-over 
response time A which is equivalent to a time lag after solenoid valves 45i and 45e turn on until gas 
column pause device 11— operates since the standup of the oil pressure in gas column pause device 
11— changes according to the condition of oil when solenoid valves 45i and 45e open and oil 
pressure is supplied to gas column pause device 1 1 — . And oil temperature TOIL It bases and sets 
up. 

[0030] Then, it sets to step S4 and it is # 1 cylinder CI. It carries out the trigger given by the crank 
angle measured from inhalation of air TDC to the advancing side outside, Timing alpha (constant 
determined by the model of engine E) is read, and it sets to step S5 further, and is the engine-speed 
detection means S3. The detected engine speed Ne and inhalation-of-air negative pressure detection 
means S4 Based on the detected real inhalation-of-air negative pressure Pb, map retrieval of the 
delay time B (crank angle conversion) is carried out. Delay time B is inhalation-of-air negative 
pressure detection means S4. The timing which uses the prediction inhalation-of-air negative 
pressure Pb which replaced with the detected real inhalation-of-air negative pressure Pb, and was set 
up beforehand is specified, and the detail is explained later. 

[0031] Then, nearest # 1 cylinder CI from the output of a change-over command [ in / on step S6 
and / said step S2 ] Crank angle X to inhalation of air TDC is computed. And if it is X>A+alpha at 
step S7 that is, it is # 1 cylinder CI to the beginning. If there will be time allowances longer than the 
change-over response time A by the time a trigger separates Determine the inhalation of air TDC of 
first # 1 cylinder CI as the change-over point, and IMINGU in which only X- (A+alpha) has passed 
since this time (at the time of a change-over command output) in step S9 is considered as the 
ON/OFF point of solenoid valves 45i and 45e. Solenoid valves 45i and 45e are driven at step S10. 
[0032] On the other hand, if it is X<=A+alpha at said step S7 (i.e., if time allowances until the 
trigger of # 1 cylinder CI separates first are shorter than the change-over response time A), X<- 
X+720 degree will be repeated and performed at step S8 until it becomes X>A+alpha at step S7. 
And nearest # 1 cylinder CI that becomes X>A+alpha Inhalation of air TDC is determined as the 
change-over point, timing to which only X- (A+alpha) has passed since this time (at the time of a 
change-over command output) in step S9 is considered as the ON/OFF point of solenoid valves 45i 
and 45e, and solenoid valves 45i and 45e are driven at step S10. consequently, the outside of a 
trigger — carrying out - the point P2 oil pressure [ as opposed to / set and / the gas column pause 
device 11]- rising - the change-over point PI from - # 1 cylinder CI -># 2 cylinder C2 -># 3 
cylinder C3 A switch of all cylinder operation -> partial cylinder operation can be started with 
regularity in order. 

[0033] thus, the change-over point PI if determined - step SI 1 - the change-over point PI only said 
delay time B was preceded - having - the substitute point P3 It sets. Inhalation-of-air negative 
pressure detection means S4 Until it replaces with the detected real inhalation-of-air negative 
pressure Pb, it makes into Sensing Pb the prediction inhalation-of-air negative pressure Pb set up 
beforehand and the real inhalation-of-air negative pressure Pb is in agreement with the prediction 
inhalation-of-air negative pressure Pb at step S13 Based on Sensing Pb (namely, prediction 
inhalation-of-air negative pressure Pb), control of fuel oil consumption Ti and ignition timing thetaig 
is performed at step SI 2. That is, the change-over point PI Although fuel oil consumption Ti and 
ignition timing thetaig are controlled and generating of the torque shock accompanying a switch of 
all cylinder operation -> partial cylinder operation is avoided while setting and turning on EACV5 
By controlling fuel oil consumption Ti and ignition timing thetaig not based on the real inhalation- 
of-air negative pressure Pb but based on the prediction inhalation-of-air negative pressure Pb set up 
beforehand in that case All cylinder operations -> the effect of the response delay of the real 
inhalation-of-air negative pressure Pb at the time of a change-over of partial cylinder operation can 
be eliminated, fluctuation of an air- fuel ratio can be suppressed, and generating of a torque shock can 
be prevented much more effectively. And if the real inhalation-of-air negative pressure Pb and the 
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prediction inhalation-of-air negative pressure Pb are in agreement at step SI 3, at step SI 4, it will 
have in the real inhalation-of-air negative pressure Pb, it will change from the prediction inhalation- 
of-air negative pressure Pb, again, and will return to the usual control. 

[0034] drawing 10 (A) — all ~ it turns out that fluctuation of the air- fuel ratio at the time of a 
change-over of cylinder operation -> partial cylinder operation is not shown, and the range of 
fluctuation of the air- fuel ratio of the thing of this invention using the prediction inhalation-of-air 
negative pressure Pb is decreasing compared with the conventional thing which does not use the 
prediction inhalation-of-air negative pressure Pb. 

[0035] drawing 9 — partial-cylinder-operation -> — how to take the change-over response time A and 
delay time B by showing the timing diagram at the time of all cylinder operation change-overs is as 
substantial as the 1st example — it is the same. However, at the time of a partial-cylinder-operation - 
> all change-over [ cylinder operation ], it differs from the control at the time of all cylinder 
operation -> partial-cylinder-operation change-overs in that control of EACV5 is not performed. 
drawing 10 (B) — partial-cylinder-operation -> — it turns out that fluctuation of the air- fuel ratio at 
the time of a change-over of all cylinder operations is not shown, and the range of fluctuation of the 
air- fuel ratio of the thing of this invention using the prediction inhalation-of-air negative pressure Pb 
is decreasing compared with the conventional thing which does not use the prediction inhalation-of- 
air negative pressure Pb. 

[0036] Next, the 2nd example of this invention is explained based on drawing 1 1 - drawing 13 . 
[0037] the 2nd example — all — a torque shock is avoided by carrying out closing motion control of 
the throttle valve 3 with an actuator 2 at the time of a change-over of cylinder operation -> partial 
cylinder operation, or a partial -cylinder-operation -> all change-over [ cylinder operation ]. If throttle 
opening thetaTH is made to increase from thetab to thetac when an engine torque is T and it switches 
all cylinder operation -> partial cylinder operation as shown in drawing 14 for example, a switch can 
be completed avoiding sudden change of an engine torque. However, even if it controls throttle 
opening thetaTH at the time of a change-over, an engine torque may not answer immediately from 
the response delay of the inhalation-of-air negative pressure Pb, and the torque shock at the time of a 
change-over may fully be unable to be prevented. So, in this example, at the time of a change-over, it 
amended to throttle opening thetaTH and a torque shock is prevented. 

[0038] When the change-over conditions of all cylinder operation -> partial cylinder operation are 
first satisfied at step S21 in the flow chart of drawing 1 1 , it is the engine-speed detection means S3 
at step S22. The detected engine speed Ne and inhalation-of-air negative pressure detection means 
S4 Based on the detected inhalation-of-air negative pressure Pb, map retrieval of the throttle opening 
controlled variable deltathetaTH and the throttle opening control time amount deltat is carried out. 
And in case the actuator 2 of a throttle valve 3 is driven, only said throttle opening controlled 
variable deltathetaTH makes throttle opening thetaTH increase by too much between said throttle 
opening control time amount deltat to the original augend of throttle opening thetaTH accompanying 
a switch at step S23, as shown in drawing 12 (B). Thus, by making throttle opening thetaTH increase 
too much to the original augend of throttle opening thetaTH accompanying a switch, the inhalation- 
of-air negative pressure Pb can be started promptly, and a torque shock can be avoided. It turns out 
that drawing 12 (A) shows the case where this invention is not controlled, and the torque shock by 
the delay of the standup of the inhalation-of-air negative pressure Pb has occurred. 
[0039] drawing 13 — partial-cylinder-operation -> - by corresponding to a switch of all cylinder 
operations and decreasing throttle opening thetaTH too much to the original decrement of throttle 
opening thetaTH to the torque shock by the response delay of the inhalation-of-air negative pressure 
Pb having occurred in the conventional thing shown in (A) by the thing of this invention shown in 
(B), the response delay of the inhalation-of-air negative pressure Pb can be prevented, and a torque 
shock can be avoided. 

[0040] As mentioned above, although the example of this invention was explained in full detail, this 
invention can perform design changes various in the range which does not deviate from the 
summary. 

[0041] For example, at an example, it is inhalation-of-air negative pressure detection means S4 as an 
inhalation air content detection means. Although illustrated, other inhalation air content detection 
means, such as an intake air flow sensor, can be used. 
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[0042] 

[Effect of the Invention] As mentioned above, since a control means controls engine power based on 
the prediction inhalation air content which replaced with the inhalation air content detected with the 
inhalation air content detection means, and was beforehand set up at the time of a change-over of all 
cylinder operations / partial cylinder operation according to invention indicated by claim 1 , engine 
power can be controlled the optimal to the transient between all cylinder operations and partial 
cylinder operation, and generating of a torque shock can be avoided. 

[0043] Moreover, according to invention indicated by claim 2, at the time of a change-over of all 
cylinder operations / partial cylinder operation, since throttle opening is amended so that the 
response delay of an inhalation air content may not arise, a control means can control engine power 
the optimal to the transient between all cylinder operations and partial cylinder operation, and can 
avoid generating of a torque shock. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The gas column pause device which switches all cylinder operations that operate all of two 
or more gas columns (CI - C6), and the partial cylinder operation which stops actuation of a part of 
said gas column (CI - C6) (1 1), In the control unit of the gas column pause engine equipped with the 
control means (U) which controls engine power based on the inhalation air content detected with the 
inhalation air content detection means (S4) said control means (U) The control unit of the gas 
column pause engine which replaces with the inhalation air content detected with said inhalation air 
content detection means (S4) at the time of a change-over of all cylinder operations / partial cylinder 
operation, and is characterized by controlling engine power based on the prediction inhalation air 
content set up beforehand. 

[Claim 2] The gas column pause device which switches all cylinder operations that operate all of two 
or more gas columns (CI - C6), and the partial cylinder operation which stops actuation of a part of 
said gas column (CI - C6) (1 1), In the control unit of the gas column pause engine equipped with the 
control means (U) which controls throttle opening according to all cylinder operations and partial 
cylinder operation said control means (U) The control unit of the gas column pause engine 
characterized by amending throttle opening so that the response delay of an inhalation air content 
may not arise at the time of a change-over of all cylinder operations / partial cylinder operation. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing 1] The top view of the engine carried in the car 
[Drawing 2] The top view of the cylinder head of a right bank 
[Drawing 3] The important section enlarged drawing of drawing 2 
[Drawing 4] The important section enlarged drawing of drawing 3 
[Drawing 5] The operation explanatory view of a trigger 
[Drawing 6] The 1st minute Fig. of a flow chart 
[Drawing 7] The 2nd minute Fig. of a flow chart 

[Drawing 8] All cylinder operations -> the timing diagram at the time of a partial-cylinder-operation 
change-over 

[Drawing 9] Partial cylinder operation -> the timing diagram at the time of all cylinder operation 
change-overs 

[Drawing 10] The graph which shows fluctuation of an air- fuel ratio 
[Drawing 1 1] The flow chart of the 2nd example 

[Drawing 12] All cylinder operations -> the graph which shows change of the throttle opening at the 

time of a partial-cylinder-operation change-over, and inhalation-of-air negative pressure 

[Drawing 13] Partial cylinder operation -> the graph which shows change of the throttle opening at 

the time of all cylinder operation change-overs, and inhalation-of-air negative pressure 

[Drawing 14] The graph which shows the throttle opening at the time of all cylinder operations and 

partial cylinder operation, and the relation of an engine torque 

[Description of Notations] 

1 1 Gas Column Pause Device 

CI - C6 Gas column 

S4 Inhalation-of-air negative pressure detection means (inhalation air content detection means) 
U Electronic control unit (control means) 

[Translation done.] 
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ffiotg2 ex f>2 2 «>ttries8ffi«ic@^$ 

tt-So KJKiry*r--T-A 1 6 i RtfE ffco y ij- r~ 
A 1 6 e 0^#^ffiJ-s<75U y h mjK.fr 2 0 i RTf^m 

so #2 o e ifflit-? zjjfa^vmm) #h v «--^n.y ? 



(4) 
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hKM-t2>£, Y W-2 7i*^^[nJfC^iiLT^l 
*X h>2 l-^ilM!2 li frfelEKU mi fcf 
xhV2 1 - Ji&Ki nTt&fc ifcgKfc -So ifz. 12^ 
h>2 2**05 (B) C^-Tiijgfif|gHS£aK**i:#, 
Mj#-2 7Ji^l feT* h>2 l<D^2^Jh^2 1 2 K 
#^-LT®^l h>2 1 <n&m%%LfflLTis*). 
oT02 fc*X h >2 2 t«rlSaife»l^fi[g^@5c$^ 
-&o K^n->*-T-A 1 6 i^Ufg^n-y^-T-A 
1 6 e <0 H#:£[nj-N<0 'J7h#h 'J ft-ft-ix U7F Kit 

-f-at, h';^r-2 7**^7jifi]tcmilLr^i tfx h io 

V2 l-<0^2#Jh^2 1 2 *6*KU mi tfX h> 

[0 0 2 0] ft, mZ K43V>t\ S^n 7 *->t7f 

1 3 i Rmmv yii-'y \ 1 3 e te\zWtt hlxt: 
*4I&2 6 i , 2 6 e»i, h C^tSM? 

[0 0 2 1] _tiE»j£KJ: »K ^o 7 *-y 1 .7> 1 
3 i OMS&2 4 i »c»S3&»ft»*^rv»a:V»i: X7 
'J>/2 5, 2 5W5¥^*-e#^§tt^-^<0»2 fcfX 
fV2 2, 2 2«i05 (A) \Zt$. L*:Sig&«fc:ab 0 . 20 
««n?A-7-A-l 6 i £— tt<OttiL/Bn? #-?*- 
A17, 1 7K~i^K^LX^i>o tct, #A->^ 
7 M 2 (C|£tt7t?R$v,*A 1 4 i 1 8 i SrSS 

S*7t«R^;D y*-T-A 1 6 i 3*lR$tn f * - 7 

h 1 3 i ®t)\zffim-rzt, ztit-mzm&zivt:- 

^*jhIn7*-7-A17, 1 7*^»LTfR^;# 

2 0 i . 2 0 i 4riaBaffi»i-4o ?R^#2 Oi, 2 0 i 
i { 'J7hnti, #iffiny*-7-A17, 1 7<D 
n-719, 1 9tt. -^-x R flcihffl* A 1 

5, 1 5^f>8IRT£o 30 
[0 0 2 2] R^ny*->r7 H3i <9*ii|g&2 4 i 
K»Et«»til:, K^a^-7-A16i#h'J 
tf-^iX'J 7 h$-cmW)Ltzt ZK, hVtf-2 7, 2 
7 1 #lb?t 2 h, 21, *&*WtT* \\d*V> 
2 1, 2 1, %2\*X.Y>2 2, 2 2S^h"^^> 
2 3. 2 3i f 7y;>/2 5, 2 5 HjKLTB 5 (B) 
O&BKglfrU H2trxf>22, 22 
*tC^LT^oy*-r-A 1 6 i fcfluUfln-y *- 
7-A1 7, 1 7 tOil»5&»»BtS*t4 0 -E-^S^ «R 
^o?A-7-A16 i©S!6lifr±in7A-7-A 40 
17, 1 7 K-(Xii£*x£< £»K ^-xRco^tfiSxfc 
#Jhffl*A15, 15Kn--7l9, 1 9 
^ihffln^*-r-Al 7, 1 7li»l&*flt|l:U «*C 

#2 0 i , 2 0 i \±mft*miz®&zi%z>o 

[0 0 2 3] 15;a7*-y-v7h 1 3 i <9*i£&2 4 i 
frbi&E.i$L< Kd^-7-A 16 i^h'J* 
h*T»»Lfci:Sfc, h'J^-27, 2 7 
2 ^itlil 2" 1 2 , 2 1 2 * 1 M X V > 2 

1, 21, ^2tf^h>2 2, 2 2 5^F7^e>2 
3, 2 3*U7'J>^2"5, 2 5 <D5¥3§7J-CH 5 (A) 50 
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Ofiet^lft U £ 2 fc?X h > 2 2 , 22 ^SSfitglC 
^LT(RKn-y*-T-A 1 6 i tflcihflloy *-T- 
A17, 1 7 fc**&*£Sft£o K^n-^*- 
r-A 1 6 i iOSIil)^jhffln-7*-T-Al 7, 17 

(ces$ft-&±^^=&'), R$Kny*-r-A i 6 i o 

SSlK#oTK5t#2 0 i , 2 0 i ttHtflBBISafoS*. 

So 

[0 0 2 4] JJLL, tR^#2 0 i . 2 0 i OffcgjKov* 
■r»9!Lfc39», 8M&#2 0 e, 2 0 e OTflilH *@fi<> K 

[0 0 2 5] mzfrhm^fr***) fc. xy-7>Et:i 
0i81 o $*t**>r;l'#V7'4 ll±, i>S>>E£-SB<D« 
»*fc«44ilW4 2i:, &fi&flyfc««l 1 •••©»» 2 
4i, 2 4ei:l^S^K4 3t, iE?^?hO»K 
2 6i, 2 6 elcS*S.M^4 4 fctC^1-S.o ^--f^ 

n^-yt7> 1 3 i (OMK2 4 iSl/S^ia^*- 
•>1r7 h 1 3 e<om&2 4 e Kg&£?fiB&4 3 i , 4 3 
e »C, *ix?i\V W 4 YWfl 5 i , 4 5 e;&*I£tf 
hlxZo V W >f YW/4 5 i , 4 5 e l±-tBS#J: "J 

1-#MU # l*C«Ci ~#3^fgiC 3 <Dft»£tic 
iff* 

[0 0 2 6] fliT&©«j£&«;lfc*S&9§<&flifcfll 

[0 0 2 7] x->iS>E\±-&nffi1%e>?3&&nffil%£ *) 

*©AV^B L , Br 0#l^Ci~#6^MC a O 

B R 1^®Ci , #2^«C 2 , #3^fiC3 OS 
e«r*|yhLT^>^B L 0#4^,©C 4 , # 5^C 

5 > # 6^c 6 t*vim&-r&z. tiza d % «riE# 4 

\irjft«aME*iff 3-«t*tt v * > y> IJJisikN e d s 1 . 0 
0 Ojr p mJlJL> 3 5 0 0 ;_r p m^SOM&t.Sjti.& <, 
10 0 2 8] ^tc. ii 6 "Rim 7W7n-ft-F, 

[0 0 2 9] ff^f^ys l-C^>v>>[II3«&&ffi#- 
e3SNe**l 0 0 0 r pm^NeS3 5 0 0 r pmOi 

&<oft& h n \z Attjf &ffimm-~faffiMm<o®m&m s 

m&LfztmWiL, ^f?7S 2 fgjmJg^-Srffi^l- 
OfftEE Poil OIL 
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i . 4 5 e \^x%Mfc±wm 1 1 -\zm&i)m& 

^74 5 i , 4 5 e tf*0 N LTtf>£^CmfyL&li 1 1 

[0 0 3 0] «V»T, ^fy^S 4KJ3HT, #1^© 

D^*^»^7t5e33c) £a*tHU SK^-r^S 5 Kii 10 

SEEP b t tc^o*v>T7''f WBfHB 

LrtrFWRAflffiP b * 4 5 >^*iR5g1-4 

fcO-C&f), *«>l&BHtf**&K9|-ra. 
[0 0 3 1] iRv»T\ Xf?7S 6 K*v»T, litrfE^-r 

Ci ©t^TDC4TO?7>^^X^tain o -g-L 20 
T, Z.7-V7S 7-ex>A+ I?, S*) 

»«TDC*9Hfc#>f>l-i:Jfejeu Xr?^S9f8 
B*jflC («J8Mt^tti:*jB#) *feX- (A+a) /ittSjiU 
fc-f?>^VV/>f KW74 5i, 4 5'eOON/ 
0FF#W > h i: U ^f7^S 1 OtVVy^ FV</l/ 
/4 5 i, 4 5 e *WBr*- 

[0 0 3 2] — Strffi-X-r *:/S 7 « "Cab 

tt\t , o 4 >> , S*2J fc# 1 $CMC i© h 'J tfiFfttLi 4 30 

? 7"CX>A + a Kfc&4tN ?/S8tX*- 
X+ 7 2 0" *»«JjgLIS^f-*-*o -?-LTX>A+ a \Z 

tftjfeu ^f^s9tan* («i«fr»a:&i*) *> 

*>X- (A+a) ^ttSiSLJt^-f 5 >*HfrVWW K 
^/4 5 i, 45e©ON/OFF#-f>hiU A 
7-y -fS 1 0-CVW>f YWfA 5 i , 4 5 e 
1-*o h Utf-fl-Ltf-f > h P 2 fci5V»-C^ 

Pi i*c«c x — # 2^mc 2 -+#3$mc 3 O 
mKmmi&v x&mmm-+im3mo9i *) six * n 

[0 0 3 3] iOl^KUT, -5lHJ|#>f VhP»#ftJg 

*jv>T, "R^m^m^ss* -e^mLfcHtR^ffip 

bKftxT, ^fe^Sn-Zc^SOK^ffP b£-fe>-> 
>^PbfcU Xt^T'S 1 3 TIIRAIISP b&T-m 
f^EPbC-tfJjT, ^f^ySl 2T-t>-> 50 
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>^Pb (IP*>, ^WK&JtffiP b) fc*-tfv»-c«*Mt 
Iff T i S^jAc^^iaOSiJ^Srfr^o 04 I), 
#-f>I-Pi Ki5V>T, EACVSiONtifcttC 

b^wi^st i Rv&>xftM e ls *tu* lt£«s*e-* 

*tfc*W»**ffiP b fc*cfv»T*|«tt«T i XCFjft 

3 -c§*ft**ffiP b i^zMK^ftBEP b k#-Wcti 
^f?rs 1 4-cm^wR$tji;EP b^e,HK^; 

[0 0 3 4] 010 (A) tt^3IE-*#fiSiIIE©SJJfe 

i: 

[0 0 3 5] 13 9 K l±^«Ste^^a^^^^ ^ 
HU #«Ste-*^giSlc«J^lC»±EACV50$lJffl 

f4ctv^ 0 010 (b) \±^.mm.m-*-^mm.^yi 

PbSrffiv^v^^i^icit^T, ^aO^^ffPb 

*m^fz*&w& b<vo&m}t<z>mW]ffi*m'j>Lx^z> 

[0 0 3 6] ^(C, 01 1-013 \Z&<S\,*X*%;m<0 

[0037] m2nmmi±-£nmu~frffimm<7>w& 

^ 2-C^.n^ h;w^;i/^3 *B8Hft0f9i--5 w t J: 1? h 

h , &&mz * hjkmm.0j».wm t x , ® 

[0 0 3 8] 01 KOyv-fr-YiZ&^X, 

St, ^fy^S 2 2tx>^>ig^iiJftS3 f 
^ffi L i > y > iggcN e t , «*C HffifcHJ^S S 4 
•C^ffiL^tR^BEP b tH*-^v^T, 
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Z<T)T*r 2*m®-fZ>mz^ 012 (B) K. 

T?£<2>o 012 (A) li*^<^Iftlifib^v i Mi 10 

[0 0 3 9] 013 »±^ate-^@a^<0«J »> ftx. K 
tt&t -SfeO-C, (A) ^•f€£*<0 1 J)<75-CJ±CR^£E 
P b UF^->3 y * LTV>*0 

K*TU (B) i:if$Hi<D'b<Otl±^n7h;vHS 

izfc&mtZZt\z£t)^ ©^ffiP b^IfrgilKS-R* 

[0 0 4 0] J£Lt, #%!BO#lifc0!l£i££L;ta ? , 20 

ZtimUZXlbZx, 

[o o 4 i] ^M^TM±®A^;smm¥at 

[0 0 4 2] 



&m¥- 1 0- 1 0 3 0 9 7 



10 



[0 0 4 3] 2 KlifiS^fcf&IBKiJUf, 

sw^im, ±®mm/Kffi&mv>®8:mz, ®.x£n 
^mmR&ftnmmmv&mmz^v^th 

[0®<offlm^itt^] 

[01] ^WlCjffg^tLfc.XVy VO¥®0 
[0 2] frO^^Jy'Ji'^"; K<oq z M0 
[0 3] S2 0gSSt^l3 
[0 4] 03<oS^K:^:0 

[05] h>)ir'-<oftmm.w® 

[0 6] 7u-^-r- KO3S13-0 

[0 7] 7D-ff-> O^2^0 

[0 8] ^a^-#1«Se«J^^c7) J 1 ^ Af-t - h 

[0 9] ^1»ae-^:1§ia^J^I*0 * -f A * - h 

[010] ^mit^mimi-^^y 

[01 1] §2H*W07n-ft-h 

[012] ^mm^Kffimmsivmn^vv h^ms. 
[013] Mse-^nac«MwxD-y f/naae 
[014] &ftmmws.v t foffimfcftiz}$vi>xv-? y 

[^^SiW] 

1 1 ^flSflvlfcW 
Ci ~Cs jrCf*?i 
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